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1｡Introduction.
　Ａ sequential estimating　procedure of　the number of terms in a sum is presented under
unknown variance. Let {Ｘt,-，t'=l,2.…; 7 = 1,2,…}be a doubly indexed set of iid random
variables with non-zero mean μand finite variance a＼ Let us put Y]―Xi<十‥．十χ,iJ for
some n, then　we have　E(Yi/μ) = n　and　ｙ(ＹｊＺμ)＝がy2/μ^ Let us observe the sequence
{ｙjり= 1,2,...}, and eatimate the unknown integer parameter 72，in the case when the value
of aVμ２ is unknown.
　The estimation problems for the integer parameter have been discussed by such authors
as Feldman, D. and Fox, Ｍ.〔1〕, McCabe, G.〔2〕. Recently, McCabe, G.〔3〕constructed
several mathematical formulations with regard to sequential estimation of the number of terms
in a sum. However, he assumed that the variance of ａ given population is known. In many
practical situations, the variance of ａ given population is unknown and underlying problems
are the estimating procedures of integer parameter 7z. In these points of view, we present
ａ sequential estimating procedure of the number of terms in ａ sum. The meanings of these
problems are given in preceding articles.
　　　　　　　　　　　　　　　　　2. Notations and assumptions.
　Let [Yr, j=l,2,...} be ａ sequence with NID Cn,no^), where o* is unknown. We are
interested in the estimation for integer parameter 7z.
　Notation 1 :　Let z* be the nearest integer to ｚ. If ｚ is of the form f＋1/2 for some integer
z, let z* be i or z+1 with respective probability 1/2.
　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　－Let k be a size of samples from the sequence {Yj}, and put ｙｌ＝(ｙ1十‥．十ｙj)/1.
　　　　　　　　　　　－Notation 2:　ぬ＝ｙｉ＊.　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　(2.1)
　Notation 3 :　Ｐ。(Ｑ)ｂｅａ probability that the event Ｑ occurs, when ，zis a true parameter
value. Then we have
　　　　　　　　　一Pni＼几一司≧1/2)≦4n(7V/^,　　　　　　　　　　　　　　　　　　(2.2)
by Chebyshev's inequality. From ４ｎｏＶｆｅ<£ for £>0, we have
　　　　　　灸＝〔471(72/ε)＋1.　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　(2.3)
(bｙ McCabe 〔7〕). Under our assumption that ，zａｎｄ(72 are unknown, the determination
of sample size んiS to rely on some sequential estimating procedures.
２
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　　　　　　　　　　3. Sequential estimating procedure for parameter n.
　Let us apply the following two-stage sampling scheme :　（i）ln the first place, let us draw
ａ sample of size 777｛ｙ11...9　ｙ。}, where ｍ is such number as determined from the relation
below, and let us put by use of this sample
　　　　　　　ZZ2．＝Σ(巧一ｙ。)2/(77Z－1)，ｙ。＝ΣYilm.
　　　　　　　　　　J-1　　　　　　　　　　　　　　　j･･1
　　　　　　　　　　　　　　　　　　　　　　　　　　　　　－Then the statistics (rn ― ＼')u'''m/(ina'^^and　ｙ,71 have the
tribution, respectively. Let us put
　　　　　　　i＝〔4が。/ε〕十1，
and put
一八 ＝公ｙ。jμ
　　　　　　　　　　　　(3.1)
Chi-square and N(n、ｎｏ'^/ｍ)
(3.2)
(3.3)
dis-
Let
　　　　　　N=Y;*,　　　　　　　　　　　　　　　　　　　　　　　　　　　　(3.4)
if lｙi一司＜1/2 for some integer 72（zz≧1), then Ｎ equals t0 7z. In this place, we hope
that for any given　Ｅ＞O the relation
Ｐ。(刄≠紀)＜ε
holds true.
　　Now we evaluate several probabilities as follows
PnCN≠○＝＝ΣＦ。(Ｎ＝J)十ΣＰｎ(Ｎ＝j)
j－1 ｊ-ﾀi＋1
＝Ｐ，ふ－１≧Ｎ＞Ｏ)十Ｐｎ(Ｎ≧7z＋1)
　　(〉く)　　　Ａ　　　　　　　ミ　　　　　　　Ａ　　　　　　　　　　　ミ　A＝Σ7）。(尺＝た)び）。(O≦ｙｇ≦n-l/2＼K = k')十＆(7z＋1/2≦ｙｉｌＫ＝ゐ)}
(3.5)
=χy）。(Ｋ=1)|〔¢(-ｿﾆ⊇ぶ二■)-0i-2nJ二JW↓二)〕十〇-ψ(1/ﾐ2Wy)〕}
　　　　　　－
where　ゆぐ葡
we have
=妁{2¢(-y二Jﾆ:)-¢(-27zV/･ﾐ2ｼﾞﾆ)} (3.6)
standard normal distributionfunction. By the definitionof k in (3.2)
Pｎ(尺＝1)=･？。(i－1≦4び2/εく1)
　　　　'　　　ｉ8
-
1(ヱ)心
(3.7)
(3.8)
(3.9)
ろ
し　　　　　　　　　＝尺。_1(ｇ/2)一尺。-1((1－1)8/１)、
where we put for　l゛≧1
　　　　　　恥(Ｊ)＝εごゆ(－ｚ)ヱｏ－2)/2/ｒ(ｐ/2)√
and for　ヱ＞０
尺ふｒ)＝J｀な(z)ぶ
and put
　　　　　　　δ＝ｓ(ｍ－1)/(492).
Therefore, the relation (3. 6) reduces to the following :
　　　　　　　　一
几(刄≠､1)=ぷ{Ｋ９７、＿t(昂/2)一尺。-1((←1)5/２)}j2の(－v/-jｙ)
In the case when　7z≧16a2、we have for　ん≧１
　　一　-
2ψ(－1//ｊふＦ)一0{-2nJ-ふＦ)
　　　-　-一一
＝1十の(2nへ/石tＦ)－2の(1/ｊまyＦ)
≦坤べ√こじ)}
Hence we have the following inequalities :
(3. 10)
(3.11)
(3.12)
八(介≠､z)≦2ﾀ
1
{尺。_､(昂/2)一尺、べ(ん－1)5/２)}べ1－(β(1/可で4no2)
)
I
　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　(3.13)
where all the notations in this relation were given above｡
　Then our main object is to determine such preliminary sample size ??l　that the values of
the right hand side of (3.11) and/or (3. 13) do not exceed £o. Of course this value of ７,z
depends on the values of Ｅ。z and （72 and the value of Ｅｏdoes not generally equal to Ｅ
presented previously. By use of trial and error method, however, our initial object is to be
satisfied.
4. Another sequential estimating procedure for parameter n.
　The two stage sampling schemes for parametric　relations　have　been　presented by many
authors such as stein, C.〔4〕, Kitagawa, T.〔5〕･and Kitagawa, T., Kitahara, T., Nomachi,
Y. and　χVatanabe, N.〔6〕. We　envelope　our　I wo　sample　theoretical formulations with
respect to our estimating processes.
　Let the first sample drawn previously be {yi,u yi,2,..., yuk) and let ぷ"l,fcbe an unbiased
４?????
??
」 」??＝ ＝
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(4.5)
(4.6)
(5.2)
variance estimate of zl♂. In this section, our main object is now to establish such statistical
inferences that (3.5) holds true by means of our two sample theoretical formulations. Then
we have for some integer 77z(≧1) whose value is determined below,
　　　　　　　　一八(lｙ。一川≦1/2)≧1-s.
Ａ simple calculation leads to the next relation:
　　　　　几(Z2≦77z/(47?))≧1－s，　　　　　　　　　　　　　　　　　　(4.1)
where Z2 is Chi-square statistic with degree of freedom 1. By use ｏｆ八ｉ and Ｚ２we have
　　　　　Ｐ。(Fj_1≦Ｆこ1(1－０)＝1－ε，　　　　　　　　　　　　　　　　　　　　(4.2)
where Ft-i　and　八-1(1－ε)ｄｅｎｏte i'-statisticand its　1 ―e probability level with a pair of
degrees of freedom (l,/6―1), respectively. From these two relations (4.1) and (4.2), we
have
　　　　　ｐ≪(Z2≦ｍ/(4加２))≧1-£=P。(Ｚ２≦ぺｉＦy.1(1－０/(加2))　　　　(4.3)
Thus we can determine the value of the second sample sizｅ　M by the following :
　　　　　ｍ≧4Z,ｉ ＦＩ-1(1－０＞77z－1.　　　　　　　　　　　　　　　　　　(4.4)
Therefore we have
　　　　　　　　－j）。(lｙ。一川≦1/2)
八(Ｍ＝ｍ)･P(＼Y。,一川≦＼ll＼M = m)
〔尺61師Ｇ〕一尺６１((ｍ－１)Ｇ)〕･尺1(ｍ/(492))，
where K、（ｚ）ｄｅｎｏtｅhe distribution function of Chi-aquare statistic with degrees of freedom
ジ≧1。and put　　　　　　　　　　　　　　　　　　　　　　　　l’
G＝(1－1)〔492バ_1(1－ε)〕-1
　　　　　　　　　　　　　　　　5. Total expected sample sizes.
　Ｌ航　Nu No be the totalsample sizes needed for estimating processes in section ３ and
section 4,respectively. Then we have
　　　　　　£〔ｙl〕＝£伽十尺〕
　　　　　　　　　==m十£〔〔4び‰/ε〕＋1〕
　　　　　　　　　＝77z十〔4加2/ε〕十1，　　　　　　　　　　　　　　　　　　　　　(5.1)
and
　　　　　　£〔ｙ2〕＝Ｅ〔ゐ十訂〕
＝ゐ十Σ〔尺ｉ-1(ｍＣｆｃ)一尺と-1((77z－1)Ｇ)〕m.
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５
where ａ】ｌnotations in these equations were given in sections 3 and 4，respective】y.
　Last of all,the numerical comparisons　of our resultsin　sections　3 and　4 with those of
McCabe［7］were left for future in this paper.
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